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This paper described the concept of the Blue Economy and explored its feasibility in fisheries 
sector. The concept of the Blue Economy focus on sustainable practices to eliminate waste 
and pollution by utilizing by-products to add variety and improving productivity of business, 
and most importantly generate a variety of job opportunities to the people. A case study was 
conducted at fish cracker processing industry in Kelantan through interviews and observations 
to investigate how its correlation with the concept of the Blue Economy. According to the 
research some problems have been identified from the industry, however this project only 
focuses on problem that related to the waste management. The industry produces fish bone as 
a by-product and having problem in managing it properly. The research found that the fish 
cracker processing industry have practiced some aspects of the Blue Economy but 
inconsistently cause the problem in managing the waste still cannot be solved correctly. This 
research shows some improvement in implementation of the Blue Economy that can be 
practiced to overcome the problem. Research finally found that the waste can be recycled and 
produce a new product like organic fish fertilizer and animal feed which is more profitable 
and give a value-added to the industry. 
 






The fish cracker is a kind of snack favored by residents of various people in this country also 
in the neighboring country. In Malaysia there are a lot of fish cracker manufacturing 
industries especially the residents of the coast in Kelantan, Terengganu, Pahang, Johor and 
Kedah. The snack was produced using a fish as a main ingredient and mixed with starch or 
cornstarch together with a sugar, salt and also MSG.This industry consist a few business 
management problem which is difficulties in terms of waste management, the packaging of 
the product do not achieve the required standard, business location are located at the interior 
area makes its difficult to recognize, the dealers don‟t have a good knowledge in marketing 
strategies to  promote and advertise their product, difficulties in obtaining supply of fish when 
the monsoon season, and also the rise in raw material prices led to sudden lack of capital in 
the industry. This project only focuses on the problem of fish waste management and how the 
concept of the Blue Economy thru this business.  
 
The industry produced a waste that consists of fish bone from the industry. The industry was 
disposed the product to the dumps nearby if the fish farmer don‟t need it to use as a fish food. 
This action causing the presence of smell pollution in the area which is interfere the 
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communities nearby even also invite the presence of flies and bacteria that can cause a various 
of harmful diseases to a human. Not only that, this action make the area become worst with 
the smell pollution. So, this study is to identify how the Blue Economy technology can be 
applied consistently to overcome the problem that caused by the waste and to overcome the 
wastage of by-product, and increasing the solid waste in that area with the concept of the Blue 
Economy. 
 
STATEMENT OF THE PROBLEM 
 
The research project focused on the problem in managing the waste from the industry. The 
industry produced a waste that consists of fish waste such as bones, head, and internal organ 
from the industry. The waste are contributed to fish farm nearby as a supplement food to 
preserved fish. But when the fish farmer do not need the waste for their livestock the waste 
has been throws at nearby rubbish collection to be disposed into the landfill.This actions have 
receive a few complaints from nearby residents because this action causing the presence of 
smell pollution in that area which is interfere the communities nearby even also invite the 
presence of flies and bacteria that can cause a various of harmful diseases to a local residents. 
This action also have damage the beauty of that settlement areas. However they do not try to 
think any innovative solution to solve this problem other than let it happen because there is no 
other choice. This is because they do not have a good knowledge to manage the waste 
efficiently. So, this study is to identify how the Blue Economy technology can be applied 
consistently to overcome the problem that caused by the waste and to overcome the wastage 






The Concept of the Blue Economy 
The Blue Economy is a concept that proposed by Professor Gunter Pauli, who is known as the 
founder of „Zero Emissions Research and Initiatives‟ (ZERI) and also the author of the 
forthcoming book „The Blue Economy‟. ZERI is a global network of creative minds seeking 
solutions to world challenges. This is a new business model that operates without emissions 
and without waste that is inspired by the way ecosystems work. They proposed research 
initiative to cascade nutrients, materials and energy production and consumption system that 
are we use all availableThe Blue Economy emphasizes on sustainability which goes beyond 
mere preservation through the practice of regeneration. To ensure the ecosystem sustains its 
evolutionary dynamism, nature‟s endless flow of creativity, adaptation, and abundance could 
be manipulated (Pauli, 2010). The Blue Economy suggests the elimination of burden to 
environment, eliminating waste and by-products, increase productivity, and grow revenues. 
The significance of the concept is in addressing a crisis never experienced before around the 
globe. Climate change, jobs scarcity, high prices of goods and services are all problems of our 
age. 
 
The concept of the Blue Economy is one of the alternative to the Green Economy which is 
extremely expensive throughout it implementation. Green economy is an economic regime 
that improves human well-being and social equity, while significantly reducing environmental 
risks and also means the economy is low or does not produce carbon dioxide emissions and 
environmental pollution, saving natural resources and social justice.The Green Economy 
project which has been launched for more than 30 years, still rely on increasing funds, 
Proceedings of Symposium on Technology Management and Logistics (STMLGoGreen),  
8-9 December 2015, Universiti Utara Malaysia 
167 
 
subsidies and tax cuts continue to be the primary drawbacks. Furthermore, Green Products are 
still categorized as luxury products where low and middle income population cannot afford 
(Pauli, 2010). He also argued that “sometimes environmentally sound products only succeed 
on the market when a marginal group of consumers is prepared to pay the premium” as shown 
in table 1. Therefore Blue Economy provides methods, strategies and alternatives that can 
overcome the current problems of the environment and the weakness of the existing scheme. 
 
Table 1: Comparison between Green Economy and Blue Economy 
                Green Economy                    Blue Economy 
  
    -Need high capital  investment 
    -Expensive cost product 
    -Subsidized, and Taxes 
-Utilizing the by-products and generate   
  new cash flow. 
-Generate revenues rather than expanses 
-Reasonable and  beneficial and useful   
  to mankind  
-Inspired by ecosystem 
 
Application of The Blue Economy  
According to the research by Mees T.D, (2013) there are three phase using the technique 
“scan, screen and implement” that was introduced by Gunter Pauli in order to implement the 
concept of the Blue Economy in business. These phase include clustering the problem, 
identifying the cash flow, and financial plan. The following sections described each phase.   
 
Phase 1 : The Scan: The Clustering Problem 
According to the research by Mees, T.D. (2013), the methods to identify the problem to 
implement the Blue Economy Model is different with classic problem solving. But in this 
method they open the case by putting the other problems (pains) next to it. For example the 
problem with coffee ground as a by-product. Coffee ground should not be incinerated but can 
be reused as fertilizer for mushrooms. Valhallamovement (2014). Every group of business 
must open the case by putting others problems next to it as shown in Figure 1. 
 
 
Figure 1: Problem with other related issues. (Source : Mees, 2013) 
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The other problems can be related to it or preferably, out of the box. Then connections 
between the problems have to be made as shown in Figure 2.    
 
 
Figure 2: Connection between the issues. ( Source : Mees, 2013 ). 
 
The relation above it is clear that in comparison with classic problem solving the probability 
of opportunities increases dramatically. If one uses a multidisciplinary team of people to scan 
the problem, the problem as well as the number of possible connections will increase. For 
example the discovery that resulted from such a screening was that coffee ground consists are 
not manure but substrate for mushrooms. Coffee ground contains about 2000 molecules 
whereof some have coloring properties and some even have deodorant properties which can 
be integrated in sports clothing. The relation show how the Blue Economy related to the 
element in market. (Mees 2013). The connection between the problems show the process to 
practice of innovation. From the connection the coffee ground is no longer the waste but 
benefit as manure to the mushrooms agriculture. Other example that related with this situation 
is Starbucks in Spain, they make a publicity for their choice of marketing their coffee grounds 
to the mushrooms agriculture industry.  
 
Phase 2: The screening: Identifying the Cash Flow 
After the first problem has been extended to a system of problems and needs (as shown in 
Figure 2), it is time to put the multidisciplinary team on the assignment of a detailed screening 
of possible opportunities of cash flows. The key is mostly technology, but not always high 
tech. The Blue Economy also looks at the animal world and nature. A business no need to be 
big think but small and multiple is more better. This business opportunity comes from the 
local business community who only require a short delivery times and prevent unnecessary 
transport. Other than that, to make a possible of cash flow the business need to use what they 
have and do not create new uncertainties and check the feasibility on the short, medium and 
long term.  
 
Phase 3 : Implement : The Financial Plan  
To start implement the concept of the Blue Economy in the business a multidiplicinary 
business should have a financial plan as follow :  
 Find responsible protagonists with a pain for  recovering the existing cost (waste)   
 Find responsible protagonists with pain (bankers) for refinancing  
 If applicable find responsible authorities with budgets that are already approved 
 Don‟t let the money go through your bank account 
 Choose preferably family businesses to get involved in  
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 Try the branding of new cash flows  
 Stay invisible 
 
Blue Economy Related Example  
Coffee and Mushrooms 
According to the Sandra Lam (2014) a billion of people around the world drink coffee every 
day. For example in Canada agriculture and agri-food estimate of 4 billion cups of coffee are 
consumed each year assuming that each cup takes about 25 grams of ground coffee to make, it 
takes 350 million kilos of coffee to fuel our days. Among the useful contains in used coffee 
ground is high in nitrogen, almost neutral, digestible by worms, good for improving soil tilth, 
a natural pesticide, an agent for bacterial control, and weed killers. Mushroom market is now 
rising due to its content rich in protein. The demand for mushrooms supply was expected to 
rise for subsequent years.In other words it is a product that we should eat more.A coffee Bean 
is made of by 5% of the coffee "cherry" and the left over is the coffee pulp usually considered 
as waste. However the waste actually can be used as a substrate for growing mushrooms 
according to the ZERI initiatives about more fifteenth years ago. Because of the coffee is rich 
in caffeine its help shiitake mushrooms grew 3 times than normally and it also 80% more 
energy efficient as it saved the process of making substrates for mushroom cultivation. Then 
the waste left could be used as a compost for other plant and animal feed because high contain 
in acid amino. The restaurant or cafes can increase its revenue through using by-products of 
coffee to convert into delicious mushrooms for sale. Waste can generate a variety of new jobs 
for people, produce a nutritious food at a lower cost, offering fresh mushroom produced 
locally and most importantly can reducing the amount of the disposal at the landfills.  
                                       
METHODOLOGY 
 
This research used case study method to investigate concept of The Blue Economy and its 
implementation in Fish Cracker Processing Industry.Data is collected by conducting an 
interview and observation at Fish Cracker Processing Industry. The data collection technique 
have two classification which is primary data and secondary data. In this study includes both 
of data. The primary data is source data which is obtained directly from original source and it 
does not use any medium to obtain data or information. Interview is one of the primary data 
collection technique.This research using semi-structured In-Depth Group. Semi-structured 
interview used in recording every response from groups, its mean when the interviews 
conducted it will be recorded whether by notes or recordings. In this research the interviews 
was conducted in Keropok Cap Kapal Enterprise at Kampung Kedai Buluh, Kota Bharu, 
Kelantan. The interview group focuses on the owner of the industry. The purpose of the 
interview is to get information about the activities that was carried out from the industry and 
the condition of the industry operation. For secondary data used articles and journal citation. 
The journal will be reviewed initially through the university library using a range of 
information sources such as the OPAC system, academic and commercials abstracts, 
bibliographic databases and internet search engines. To aid the search, a table of key terms 
will be constructed and the sources located will correlated with this. Some entry from the 
website that relate with the research have been used as a additional information by visiting a 
few websites that could help to facilitate the implementation of the project and the desired 
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Keropok Cap Kapal Enterprise is one of the Small Medium Industry (SME) in Malaysia 
which is focusing in fishering production. The industry is producing fish cracker namely 
“keropok lekor” and “keropok keping”. Fish cracker is a one of the favourite snack in 
Malaysia. The types of fish normally used to process these fish cracker are the Wolf Herring 
(Ikan Parang), sardines (Ikan Tamban), Round Scad (Ikan Selayang), Threadfin Bream (Ikan 
Kerisi), Ox-eyed Scad (Ikan Lolong Bara), Goatfish (Ikan Biji Nangka), lizard fish (Ikan 
Conor), and many others. But this industry only used one type of fish namely Sardines (Ikan 
Tambang), because they keep the quality of the product to avoid a mixed taste. The by-
product produced from the fish cracker process is fish waste includes head, bone, and internal 
organs (see in figure 4.1). The by-product is contributed to fish farm nearby as a supplement 
to preserved fish. But there was the time when it is not needed due to the breeders have other 
contributing causing wastes of fish thrown to the garbage collection nearby because there is 
no other choice although this actions have receive complaints from nearby residents. Figure 3 






       Fish  Bones   Fish Internal Organs 
 
                         
                                   Fish Head 
Figure 3: By-products of fish 
 
In this study, a set of interview questionaires which contains a few major elements has been 
developed according to the research objectives. First objective is to identify the problem faced 
by the fish industry crackers manufacture, second to analyzing what the cause of the problem 
in the industry, third to identify what is the best alternatives to tackle the problem, fourth to 
selected one alternative which can overcome the problem and the last one is to report the 
selected alternatives to solve the problem by implementation of the Blue Economy in 
Keropok Cap Kapal Enterprise. The finding is based on the result of transcribing and 
interpreting the questions during the interview session and linked it to the research objectives 
of Blue Economy. 
 
Problem in the Industry  
Based on the data analysis this industry have a few business management problem that they 
faced such as difficulties in terms of waste management, the packaging of the product do not 
achieve the required standard, business location are located at the interior area makes it 
difficult to recognize, the dealers do not have a good knowledge in marketing strategies to  
promote and to advertise their product, difficulties in obtaining supply of fish when the 
monsoon season, and also the rise in raw material prices led to sudden lack of capital in the 
industry. But further research is focused on problem that related with waste management to 
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correlate with implementation of the Blue Economy. They had a problem in manage the waste 
when the fish farmer did not need the waste for their livestock. So occasionally the waste has 
been throws at nearby rubbish collection to be disposed into the landfill. But the action caused 
smell pollution and preservation of flies while waiting for collected.  However they do not try 
to think any innovative solution to solve this problem other than let it happen. If they do 
something with the by-product they will never face this problem.  
 
Problem Analyze 
Fish cracker producing process involved mixing, forming, boiling, cooling or drainage, and 
packaging. The main raw material used is fish and other material like corn starch, salt, sugar, 
Monosodium Glutamate and water. From the process there are some parts of the process that 
will generate wastes because of not necessary for further process. The process is about 
preparation of fish, where head and internal organs will be discarded before being inserted 
into the machine (debones machine) that will separate meat from bones. Before it‟s inserted 
into the debone machine to separated meat from bones, it is washed repeatedly with salt water 
to wash the blood and eliminate the fishy smell of fish. Since the water has no further use it is 
drained according to the drainage built to prevent odor problem in the industry. Then, a clean 
fish will be inserted into the debone machine to separated its bones from meat.  
 
Head, bones and internal organs that not necessary for further process was added into the sack 
whether to be discarded or for other uses. Other than that, the process that generates waste is 
boiling part, where the dough that complete formed will be boiled in water that‟s contains 
200ml of water and the water will be added for each time a new boiling will be made. A same 
boiling water will be used for the whole production on that‟s day but for next day production 
will be used another water. Boiling water is also waste that have been produced in this 
industry but this waste will be disposed of according to drainage was constructed, since this 
material does not have further benefits and also easy to managed. From the whole processing 
of fish cracker a waste that was generated and have further functions is fish waste because it 
actually contains variety of valuable nutrients for a variety of further uses.  
 
The industry had implement the Blue Economy but not commercialized. The implementation 
of the Blue Economy is by make a fish waste as a feed for fresh water fish nearby. Where, 
fish waste is picked up by fresh fish farmers nearby to be used as a supplement to their 
livestock since the price of fish pallet is relatively expensive. But, when the waste is not 
needed, it will be discharged into the nearby garbage collection to be collected and disposed 
of to the landfills, but this situation is rare. Even they know this action makes that place 
become more  worst but they are forced to do that because of no choice.  
 
Alternative to Tackle the Problem  
Analysis of the data showed that blue economy practices can be implemented in this industry 
because they have a by-product of very high value and using innovation and creativity various 
types of new products can be produced actually for the benefit not only to humans but also 
animals, plants, and the environment. Waste can be used as a raw materials to make other 
products, which can increase profit and reduce environmental concerns. That‟s the aim of 
Blue Economy practice. From literature review analysis before there are many examples of 
products from fish by-product that became a valued raw material for further processing such 
as feed and human ingredients,fertilizers and also for industrial uses.Feed ingredients usually 
used in aquaculture,companion Animals and Farm Animals.Then, human ingredients used in 
oils, Proteins Powders,hydrolysates,mineral supplements,pharmaceutical, also Gelatin films. 
For fertilizers it can be natural fertilizers, soil conditioners, and compost and for industrial 
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uses fish waste usually can be used as fuels, cosmetics (collagen), biodegradable materials, 
biodiesel, and also natural pigments. 
 
The Best Alternative to Tackle the Issue in the Industry  
Blue Economy practice is a simple solution and capable to being practiced to everyone 
actually not only by the industry but users at home or any business that generates waste. So, to 
overcome the problem this industry can used by-product as a raw material to produce 
products such as fish compost, natural fertilizer, animal feed, and others. This industry is 
prefer to produce fish fertilizer compost because it is not a complex operation. To produce 
fish compost just need a source like a carbon to mix with plant waste like wood chips, leaves, 
bark, branches, peat , branches and even sawdust. In making composting fish does not need to 
be a complex operation and any investment and everyone can do it. Fish compost is capable to 
supplying nitrogen source in the ground besides be a soil conditioner in the ground and 
supplying nutrients like trace elements to produce chlorophyll faster. Today there are various 
type of fertilizer from fish waste that marketed because it is good for plant and become farmer 
choice. Example of fish compost can be seen in Figure 4 above. 
 
   
Figure 4: Example of Fish Compost Product in Market. Hillside Stone & Garden,(2015) 
 
Other than that, they can processes fish waste to be a feed to animal in other form like pallet 
form to avoid the threat of air hygiene. This industry was contributed direct form of fish waste 
to the fish farmer nearby which sometimes leads to water contamination and cause unpleasant 
odor caused they  had to reduce feed from fish waste to preserving water quality. Fish waste 
contains high proteins and fat that‟s good for fish feed to help give an enough nutrients that 
required and accelerates the growth of fish. If they practice this they can increase the 
productivity of their product, open new job opportunities, create new cash flow, increase their 
income with new cash flow and achieve zero waste production. This is how Blue Economy 
works towards environment sustainability.  
 
 
DISCUSSION AND IMPLICATION 
 
From the analysis of the research this study met its objective where to find the best alternative 
to solve the waste management problem in the industry using the implementation of the Blue 
Economy. There are too many solution to manage the waste but the most suitable alternatives 
to this industry is by produce fertilizers and animal feed. Fish by-product have a variety of 
uses that are beneficial to the industry due to the highest contains of nutrients, fat, omega, acid 
amino and also micronutrients. The contents are capable to fulfill the needs of other 
ecosystem to grow well. Using the Blue Economy practiced and utilize by-product in this 
industry will open new job opportunities to the local residents and by producing fertilizer or 
animal feed indirectly they can help facilitate the supply of materials to be obtained by 
consumers at affordable prices.Utilization of this waste also helps to minimize the use of 
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natural resources by fully exploiting material for other uses and able to provide sufficient 
resources for future generations.  
Therefore this industry should not be just focuses on the production of the fish cracker but 
practicing the method of blue economy in the industry to generate more products and create 
more economy activities by utilization of by-products. This can develop business and 
eliminate the waste. Besides that all parties, especially the production industry must realize 
the importance of the blue economy approach to practice in their industry to ensure that no 
waste is generated using the innovation and creativity. Moreover the government must play a 
role to provide awareness to all production industries to practice their business through the 
concept of the Blue Economy 
 
 
LIMITATION AND SUGGESTION FOR FUTURE RESEARCH 
 
Although the research has reached its aims, there were some unavoidable limitations. The first 
limitation is this study was primarily limited by references resources. An article about the 
research is hard to obtain because of the limited amount. So, it is difficult to collect the data 
that related to the study as a basis literature review. For example to get an accurate data on 
total of fish waste that was generated by the fishery industry in Malaysia for each year. Other 
than that, lack of prior research studies on the topic of the Blue Economy. To producing this 
research of course need some citation from the prior research studies to citing the basis of my 
literature review to help me understand about the topic and helps lay a foundation for 
understanding the research. Then, lack of time to make in depth research. Time to spend for 
these studies is limited and insufficient to make in depth research on this topic. Lastly, this 
research has lack of respondent because focuses on one company only. This research could 
have also included interviewing individuals involved the individuals that involved directly 
and indirectly with the industrial production of fish crackers to strengthen statement. For 
example, co-workers and some local residents group could have been part of the study to get 
strengthen the evidence stated. Other than that, should be given sufficient time to give more 
space to the students to do research. A sufficient time could help students to study a few 
industries and not focuses on one industry only that‟s might be could generates more problem 
statement that related with waste management. In addition, the research about this topic 
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